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has high mobility, low threshold voltage and less variations by 
lowering the capture level of a semiconductor layer formed by a 
low-temperature process as well as MOS boundary. 
SOLUTION: Light is radiated onto a semiconductor layer 103 on a 
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100'' C or lower in substrate temperature, and it is heated at 100** 
C or higher. 
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t»«rSl 2] HuiBX^XvCVDttv-i'^Dr^iSfliX 
^XvS:t>*.</>T43w55:o:ii:$:#^i:-ri)if5Rril 1 
l3«o»m h 7 > i^X ^ OSSlii:)^ 

' [If s<is 1 3 ] mmmmsit 250 •cw±®7X^?i-&5!j 

2 ©v^-ri^*^t iB«4®^l^ b ^ > i>x ^ ©^51;? a, 
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i&ffil*)ii^^•7^^^•-©«fiK^?^:bTJS<fflv^e>^^, «f 

bV^ rU^OfymJCEE^b bT V^ ?) o 
[0 0 0 3] ;!J vXa4S±ti«14t6'&T F T -^W^t^ 
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Sd^i 0 0 o•c^Ia©;siB<£fflv^sx□-^rxs-flse<]^c 
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mmm {-mm\<z=.mihm.m ^oi^x^m^jipo i y- 

igXo-bXT-JiCtie>©if$^{CJ:t)x JiSi^tlJJKT- biPt) 
it^tSOl^V^lStttgT F T ^S^6<)lciS3lt-S^ i:*^T- 
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[0 0 0 4] — i§fi7"D-fe::^As^-:3±iB^;^^MYg 
Us amoiS^SftSOp o 1 y-S i TTT^mmL 

SlSMJKi:bT*5*5tria6 0 0*CJu:ilT®p o 1 y-S i 10 
TFTa8jirD-lr::^<&-)a9:t:{£SrD-fe:^i;iif^„ {g 
-fe T- tt^tSB^H As®SB$p^£D^^;i/:^ -if- * 

^©*^^^;<Mt)i^T^^5. u-if-jgft^bi:iis »*5±© 

-fbrsttK^&fUffl-rsft^fT-a&So gjaT-(iptf^^»R 
±07'^;i/7 :3 >Mfc::^:^i'vu— tJ:— t— A 

<fe )^ t) il b RSSt b 35: *s ;^ =^ -v > 1- 5 c: i: Jc i T :*:® 
«®poly-SiM*<'^j5K1-?.tt^&AS|S;<ffit)n?.i 20 
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- S i T F T©||ffimE{443*3tria 3-4 VSJgT-fe 

T F TX'i'pm bfcIllES©IBttmffi?£:R:ao 3 ^© 1 tiT 
IcTff lHlE8©?«M:t;iilBi!)«ff© 2 
^{cjt^yrs©-^. igI&«E?&3^® iWTtcTlfSc: 

tt^X'^tiitmmmti^i o^©i*.A^<tc^s6*jt:T 

:i(Di^r>f3iE^-km.^-t^tzisb\z\A. poly-Si4b' 
J;t;fM 0 S#H©«3SSP{i®ffiSSrJtl^ 10'° (cm 

- ' eV- ' ) ?iff{cS-ei£j«-rscii:*s^«)^.n5. 
[0 0 0 7] 

[^BjAsffi?j*b<tai:-rsi»ffi] -^CT-^^B^ttiiBo 
BHIS^^^x ®ia7-D-i:x-C?BfiRb&^2!li4;ai3J;y^ 
MOS|^H®ffla|iPffi*i£M-l*b«)x poly-SiT 

®S3t*^<&#^5t>©-r-$)So 

[0 0 0 8] 

[RS*S?9l1-2.*:«)©*«e] ±IB^H*«?*-rS3&t: 

0 o••CJ-:J.TT•^M*r*4o^>&:v^^^it^*S©^SSffi^b&*5^ 
55:-5xa, bA^s«{c^4i3i»a{c^ts?asi 0 0-cw 

TT-r^X^iOfSSM-rxg, b*»€.^lc|gi!i3?<*:ji± 

ta«??&Jg 1 0 O-CJ-ilTT-y- hJ|geil^JJ5^1-SX 
fis b*^§^t 1 0 0°CJii±©iB«T-|ia5iia4«S-rxfI 
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[0 0 10] ±SBKS*8l«li-r5:;&{c:ttjjSii3i3«©fl 



Bmm^m i 2 g3«®^M h^>i^7.^ ©i^jg*?* 

[0 0 11] ±§SSlSSri?»l-r?)i&tiSS^JS4|3«®^ 



[0 0 12] ±feslS?&«?^*■rs^s^3iia^^5I3«®l6^ 



( 4 ) ^^'^tifl 2002-208707 

6 

mmmmii. X^X■v'CVD^fflv^T4^:l^^;r^:* 
[0 0 19] ±B3!«S*«l?*-rS2&lcWAl^iil 2I3«0 

«llh7>^:^x^'©^ig:5iStts if^iBi ii3«cD»m 
iiv ^ D jg[SiSX^ XV *) *) V'-T* c: 5& -5 c 1 
[0 0 2 0] ±l3»S*«¥?*t- S;felc:SI«JSl 3i3«o 

mmt. mmM mm 12 g3tt®»M b 5- > t?:^ 



10 



[0 0 13] ±g3KS*«¥*t5ifelciS*J^6fB«©^ 
B^M:> 5 §3«®SII8 b 7 > ^J' :te 

atX^XviOiSSrJSI-xflty- b«6i^mS:Jl$fi)<,t-2) 

[0 0 14] ±tmm^m^ir^^izmmM7mm(Dm 
mh^>'y:^^<Dmm:^mit. mmM5 7im6tim<Dm 

[0 0 15] ±l3H®^l?s*1-2.^Jcif5RJM8l3«®» 
|R^^>i^^<$'©M3g:&^^{i^ sS^JB 7 13«®»M b ^ 30 

[0 0 16] ±l3SiSS:«¥?*-rSi&tClf3RJl9f3«0^ 
Wtts a«±0^z»fli;)SCS*KS:^jaj.:tTK:i^ra]b«ttf 

b i. ^ tc: afg ^ ^{gJiiT t }^4P b 55; # e> 

X^Xv^tSSrSE-rxigx b*>2)@&{::R^i»**:S±fc:S 

^S?&^SWTC^^r^P b^eAs&'lT'- hiie^MS:BfiK-r2)X 

Lt^^nizl 0 0'C&.±<DMBLXmmi:mir:!:.m. 40 
[0 0 17] ±iBfflUH*S??*1-53&tiS«a 1 01B«® 

i*;JiOies<b 43 c ^ a xfs i: X7 X v^ris jE-r x^i 
ii'^T'-bfSi^lll^&JK^-rsxgH:. K^'t'iti^^LS-eff 

1-2.0 

[0 0 18] ±imm^m^-r^mzm>simi ii3«© 

#mh7>i?X^©M3i*S{±> lf5Ri«973Sl 0B3« 
©^ISh7>s;x^'®S5[ji:iSffifc*>v^-c^ flulB-y-hiSS 50 



[0 0 2 1] ±i3ffllHSSI^-r-&:^{3|f 1 4f3«® 

^^m. m»m 1 75s 1 2 g3«® ^as b ^ > i^x ^ ©: 

3i;?ffi^'43V^Ts iijlBI^SfLSfi 2 0 0'CJii±®7jc^Sffl 
[0 0 2 2] ±i3i»)S^fil*t- l 51311® 
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T*«aiii (10 2) ^w^m\^^o±y^^mvmm (i 
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a:>mtfi^^mi^m^(D^mmmt^mmx'tb^m. i^^y^. 

^mf^\z^^f\,X\^^^±V^)t?h. (Na) ^©UKl-fit 
>*Si|£#<*;BMct3CSA b^tV^«{3TMs«^ISS?i^fiK bfe 

■fe^ 5 'y^$^«$r*«i:bT«V^SlS-gr^'t)jlrS<, T 
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[0 0-2 7] TJte«ailH:*-r«ffi***2k^T;i/:3-;i' 

mm (APCVD^) -?'fSJE^b^^*iJt«S (LPCV 

Dft) . y-'yx^it^^mm.m (pecvds) ^® lo 

C V D ftsRv^ ^ -as^T-Bfig-r S. Tflfe^SIS 

ttatR?aS<& 2 5 O-CSJKA^e, 4 5 O-CSJKh LT^ 
i^'py (SiH, ) ^^^S®3|4i;bTlt«Uf 2.. 7- 
5 XV ^b^^fflJi*^-^::^ ^J' -St? {i»iffiSJKH:^ 

4 0 0-CSJST-feS. TAfeffiMM0MJPtt»«iP 
e. ©^$>6ig5^^©ie«ic rlA i£ 155 <' ® 13 +^^iP ^ *5 

^CDfifi^'hT- 1 0 0 nmgSiy.±T-$.5o P 
bH-^»tRM©«f>ot^#Jig:-rS 2 0 0 nmSStJil 
±ASfftb<. 3 0 0 nmgS$,nK{S®Mi:bT®^ 20 

0 0 nm:{)'ie> 6 0 0 nm@m(Z)MJP ^ % S> . 

5 4, ;p < S i;Mi^MOX MxX {c^ai- ?> ^ ^ ^ 
A^^-Ti.. ^ffl;^«;'cMiPtt2//mS®i)Jiif*bVv. 5fe 

[0 0 2 8] (103) ^roV^TgiB^-r 

2>, *^B^*5®ffl$tv2.4i#f$IRi:bT{ii/'j3> (S 
i) •t>'y;i/-^-'>i. (Ge) m(0\Bm^^;^^^^im.<0 30 
ffefc, ->'Jn> • >f)\^^-'^J^ (S i. Gei - , : C 
<x< 1 ) •?'->';3> . A-.'W K (S i, Ci - , : 
0<x< 1) • K (Ge, C 

. - X : 0<x<l) ^<DEgffil7c5iS«-&«:0^3W*:Mx 
:*r'J'i7A-t^ (GaAs) ■^'r>i;'j7A - 

( I n S b ) ^©H^TC^ h ^m^^ h (DW.-^mt-^m 
i^mi^m. * ttt* K^'^A--feU>(CdSe)^® 
-f^TC^ i: AKtcSK i: ©«-&mb-&i^i|i#f*l!S«*Jife 

(Si, Ge, Ga. As. :x + y+z=l) hso 40 

(?) ^ bjg (As) s (Sb) JfeifCDK:^ 

-7c^<&^iDb;5:N3a^2ilf*;flMx sKv^tt*-^^ (B) . 

T)VK-<t7A (Al) . :ir'J'i7A (Ga) , ■i>i^<tpA 
(In) ^©T^^-feT'^J'-TU^SiSJlDbfePS^^I^^M 
fc?<fbTfe*^H^{4®J&nItgT-fe5. 
{4AP CVD^^LPCVDS. PECVD?S^©CV 

fiS-r-i.. *2i<*Mi:bT>''J:3>M4fflv^5«^. LP 

c V D Sfttaffitas* 4 0 0 'cmmti^ oo -cmm so 
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i:bTi^->7> (Si, H, ) bTiS«b 
ffS. PECVDST-tt^yi^^V (SiH4 ) 

jgjisti: b-caffissAs 1 0 o*csfi*>?> 5 0 o'cm&x 

tt^SiPe. 4 0 O-CflST-feSo CCDafCii«^nfci{i 
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SIJ^*s5IS©St:j;-oTT-&T*t)> •9^-^' >>'^— 
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©fiT©*e^M (10 2) •?>g® (101) (clifs i:^ 
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|5]^{ca:K^©y^ <-tzisbizi,t:KiiitiX- b*^^ 

fil®B#^©.'Vl/X^JS-r-^2)Ch*Sjej^i:^ei)o t*e-o 
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(2 5'C) fi«*^t)4 0 0*CSg®Hi:U ««K 
^ffitfl 0- * TorrSS*»i£> 1 0" * Torrgft 

©XZ^fftTfT^. lx-if-MW©-[l©fi3it®«{4*f 
^ 5 mmDSjSipe, 6 0 mmnflS©iE::?fl^*fc{4ft:)& 

B^X'^?>o \y-'>r—mm<o—M(DmMX'm^itsmm 




9 



x^xm^Mt^o 1 ti PHIZ i?t(Di' -v-mM (2 0 1) 

§ is ^ )fe o i:' V -lf- i: cD{4e 4*aMWi-7K 

¥:&(Rlt^t3^*^t^1'e>t- (2 0 3) o :i<D'^mv^l^<D 
i/-1f-fiS« (2 0 2) S43c:5&-5. ^oe^3 5'b5'> 
b- ^ ^ > S ai^a^ {Xi^ ?) U t V ^ < » J: o T 

1 %fiSA^e. 9 dxmmr'o bT^T< 

5 0%: $feCD^J7?{44mm) , ei50t7jc5F:^iq| (X:^ 

IpI) t^ttbfc^. *csie;5is] (y:5Iri) iciS^s 
(2 0 4) -r^-^x. muF7k^:&mi>zm^m (2 0 3) 

-r-ot'o'^XM^L. i:iM:C:(DM^^f^*)MLXX^^ 

— 1f-^it3i^;i/di;— ^jgft5 OmJ/cm' 

6 0 OmJ/cm' ^a©KAsjf $ bV^o ^-Hi®!/ 

lOOmJ/cm' igK*»e> 1 0 0 OmJ/cm' 
Rii?r i: |sl C T IE;? }gtt©fi^ltfSJ^^ Y ;^ |ql i: X ;^ [Rl 13 ii 

-^-mmiii^xi^mi*.fSLi::mmifiX^iii:3^^)\^^-m 
t^^fs 10 0 ummmi:i.±x-^^tm i o cm«±©^ 

•Y>tt(3 0 1) tb, CO^-Y >*JW— 
bTi(Sffi^bS:^i»T^)SV^. COlg-&#RS«S®tr-A 

©♦i:j?[Rj©s^£ »3 (4 tr- A<g© 5 %^js*^ e. 9 5 %mm 

htho tf— AtiAs 1 0 O/zmft:— i^«©fi55;t)SAs 

9 o%T-«nifx -ia©fisi^«icif-A{4i oummts 

®T-|5)— jSttl 0|g©U— tf— 

3l^i{i#f^l^^»g^<*T-iS)-{cSgSfb ^ ^^- S {c {4'J>;fe 
< i:t.5llieK«±©U'— ^^-^^^^^^^^©Tn 
W«©t:-A©««:!5S{4 8 0%SaPW±*ssRtoe.ix 

iSV>«gffitt©#«S^M?&8t^lcf#?.tc»|5]-i^*si 
0|p]gJSA^6. 3 0[HlfIJS©.^W*Mft'n?.«lcfi^f i3» 
S9 0%aiSA^e>9 7%gS'si:^^-rs©A5|(F* b 

c^>i^T•jSV^B^©i^S^b*ST•#S©T% hukE©!;^?!^ 
[0 0 3 2] CZT-V— !f-iSS{bXiST-©a«Aa»{C 

^aif^^Mtt^ib • safaYb-r ?>©T% 'J »^©ss 

M; 1 4 0 0*Cti±tc±#bx ^©'^a«^©^i!(lc«t 
•3 10'° (K/s) igSOU— "t^di 
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t>%. +)■•— ^.^*fbTiPe>•€•V^■ffV^ 1 0 0 n sT'^ 
lll*5J;IFlig^fi£ft#^71-i.©T-feSc CinA^e>^^t 
Jil^T- S S J: d iiSffi)l£l^©JKfigl$M**«iSig tJiB^ra 
T-fe S &«>i^ U 3 |iI±*sm»'5:«g-&Sr?i5fiKT- 1 

te^JftfiX-ra. iiS«i:bTs U-1f-i!S^<b©i-5'&:JS 
j^OfiggfiE«-e{±JigSte^fc 10'' (cm- ' ) J-il± 

(Dtim^m-i^m^-r^o z(D-^\.^i§mm&^&it4 o o 

10 •C^IS©a^Si[]fS^$:*>c:&ot^){^i:^i:^ffiiS$i^^&: 

v^. cLtin. mMm.mfmnmitmmtmmmx'timt> 

^JPl^M bTS^SS^f^^4ai:^i:•'i:>^'&:v^©T•fe 2.0 s 
[0 0 3 3] TFT©!|^'(4*[rI±$-&S> $)i.V^tt/^^ 

iz^\§m<Jim^m?^ipmmx-iiz.tji^zi:.ifimmx-ib 
20 ©^jffliicjisijB<ji3Wfijf£*^e>T-*So mz^'^^^i^^mm 

So tii^tJi^{S.s K^ff-C-aiS©SSS:±{ffct)T{fJfe 
t) f S c i:{4xifi©::^;i/-r<> b ^«iSS{::{i;T$-a-5c: 

(t^^i^rp-b;^<l:Hulii: bfc«^i/-1f-iigg<b§*3C 
-5 3^-&©»ISS«ttfte©MKK::£;fe$ n-^f v^ 7"d -fe 

V tim.m&WLyxi •>z7.\zi^*) WiWL-^fi^ M o s #® ©1^ 
Hi^ci5ea*satsmjK {3 i »5 ^ < ^ n s » u — tf 

-ii^S'fbfi'r- h^iSiMJFJfi!t7-D-b;^©SKt^fc-&5 
©*5J;V>c :R«:fl<]tcH:l 0 O'CJiATASM* bv^. 

[0 0 3 4] (3. ^mimm(Dy^x-^M) i^— tf 

— )iig^<bit:^©po ly-SiMil^iCttl C ' (cm 
- = ) |IJK©l^V^iSa[■C^iig|ipffiAS#:^■tS. cnttv 
— tf-i^ffi<b*s«i«)TiSji©iiSftJ5£«t-fe5fc»t% 1^ 

40 {4©IEi*;J4 i> 'J 3 > ©*?iS^^ (^J'* > U > ^P}^ > K ) 
.- S iJKtt't^i^ffi-rSts TFT^tti^^-y-i^ tbfe 

ii^m^^mzi.'Dxmm-^fifz^^ VTt^:it^:t < 
mmmiinzm!m^nxLt.o(Dx. ^j-T.-v-u-om 
mmzmmifimfiti:\,^:itK:t3i-oXL^'^o f^mtvx 

^S:}s<©T-$)i). zn^m<'tzisbiz±niv—^f—f^^B 

i\:,j:mizJ^-oX±m^m<hifimTVtz'^. a«4S^n 




. ( 7 ) 



Tor rgjSfcJ&SJ^otlBli-rSo T-^X^^^tt. 

ffeC*,^a|[i^-&SRFSj«^E CRSf«. il^iilttfei. 

o 1 y - S ilKtzatESfi 1 0 0'CT7j<^X7X-7i[ia 

^& 5 e, 3 0 0 SbSSI-o 7X^tt'> U 13 T-©tetfc 

poly-SiJ&e, K^IO-SNfF^H: 1 6 0 ©SST'+^T- 
feS. 7j<Sf5{±S^*S*s/J>^F < p o 1 y - S iKcDggV^ 

[0 0 3 5] tt3l5CD7j<^7"^XvK:J;i)Jta|Jp{4®7V> 

^-i^ayit&mUS.^ 2 0 0 °Cy.±{3 b-r*3^5&fcii 

^Oxg-e?fii,®SS:-r-5^:k{::j;otp o 1 y-S iJK 

a*sis«4 2 0 o•cw±t$.^ffct^S8-e 
X7Xv^8!iS$:■r^^{^y>^^'J y^ifsy KttfiPffitTklg 

s^jffi^n^v^o b*^L 1 0 0''c?iffi©affi?asT-©7*v 

XvJjLST-t)? o 1 y- S iiK4't:{i+:0-*eiftS©7jc^ 
*Ji£i!cUTV>SOT% »OX®T-2 5 0*CaSW±©l!ft 30 
MSSf S c i: T- p o 1 y - S i MifJOTkfgM^iiffiSj 

5fe^::xE'^fci^^^^ S^4'Jti^XD-bxfc*jltSx;b- 
Xu;h^5t»Loo, 5&43fiop o 1 y-S iM^-CW 

<i> K^4iil^7'D-bX-r-©X^X^i!l3S{± l 0 o^m 

© -zj i: t)SBS5J5: 7"D -t i: 5& i. ©T- 2) o 
[0 0 3 6] Jfl®ipffiS:fgM^-M-S7-D-fe;^i:LTtt7jc 40 

X^Xx", ^ry^X^X-x-J&ifCX^XvJIia^fe 1 0 0 

[0 0 3 7] (4. 'J^-bSfeiiii^fia) (01(C)) 
mtSfc b-C poly-Si liCiSafl^b&^figl-S d i: 

^®^ff$J5£1-2.x@T-fe2)o p o 1 y-S i«H{3#ffi 
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0' ' (cm- M ©iiS-&^*s#S-tS®T\ C 
^^e.©ai:^i:'*^SiO^ i:?t^^dt^b^iS^4JfM-r§ 
wi:*sfii!i:>&:So T F TO h 7 >i^xa'!|^'t4?&ASf35: 
*Ofc1-5t{4> l^aHiffi^S^ 10'° (cm- ' ) 

>is^¥-K:?^r bT ifia«©^Pis b*^?Fg^ n■r^ fei: 

©!iS-&*a:KSgJl^^i;l!feJPIE b < iiS^^ bXV^5^i:^t^^K 
^t^>)5:v^i:^,^a:^^*^bv^^)©T♦$.i). tS^fecX'^Xv 

10' ' (cm- '^ eV- ' ) SStcbA^SiJJHi-rsci: 

ty- hlfi^ll<&ffJ^t-SX|i{±atRSS* 1 0 0-CW 
TT-*3C'fe^Ci:*5i|t^T-feSo IBjatC. MOSI^fflfl^ 

©KSffJiSi^XD-lrX, tf-ligffi<bx X^ 

xv^Q-aoaffiisa^'!?'- b«6ifiMJi^BKXD-fexoa« 
{CM— r c i: A^ita-e s o 

[0 0 3 8] XvXvCVD(±X-5XvcfJ©rStt^^5 
2^3b;i/K:j;oTS iH4 i}7.ifi^m^ti. ^T-SiO 
2 *sjfjm^nctl*s»tR±t±i«t-2.*)©T-feS, ^© 

©rsttiiti »3 s i Oj (Dmmtmmi'^mwmm(Dm: 
<tifim^rt?><Dxi^^o z :ixmittL\'^o(Ditm7-m i 

JlU"-<;i/WT-r©3SlfcT-feSo i'Unvtt^^b^tLSi: 
5fgl;tiJD-r5fc»^ K^bSnfcS i-S i 

)li(a©^feS®HTfe?>o J;o■r^ SiO, ©li«{cj; 
»JA»*:Si-SiOs iS-&*s?BJ5E$nsfa^K:*f b 
^^btioTJKfiE^nfcS i-S i i^-&©ty-& 

4£t-5i''J:3>«S^^*jJ:^l 0' ' (cm-M©-5 

i>„ bA^b:i©-5*>© 1 0' " (cm-')W±©Si 
-0iig-&AiS>''Ja>O^<b{cJ;oTJ^fie$ni>i:s Cti 
r3< t)#fflSPtiii:^S©T-feS., ■r55:t«*)> C^IT- 
MttbTV^?,©{il 0' ^© l©Bt*s 1 0:^ 

miz i{i©S i-OS5g-&T-4)^^b*sigc:ShMi'IT-t'fe 
v^SS©J^aip(aS^^■r^)^:v^^ c©i 

iZ i ■oTJ&fig^rn5|^®)liffiffiS©«1t{b3i;f.;i/dp-As 

flitt)T;*:tV''Ci:4BBS'Nl-54)©T*fei),, Sv>ife^S . 

c: i: T- s . .m 4 it^mmw^mm(DMMm.twmmi^ 

SBS : D i t ( c m- e V- ' ) ©7K^H^4'T?©fBI, 



# 
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m^S.^ 1 0 CCaTfc-rs^ttcJ^oTl^BHiiS^jK 
41x10'' ( c m- ' e V- ' ) SSlCfSMT- & 

s. 1 0 o*cg«{c:bT43^^«^ r^x 

V C V D ®S^&ilJ^JEi£!^T•fe i. 0 HiK-^tf ^i^M'f'T-^ 

■eSlffl±m»*^f4^S:#^S. ^fc^fefc^-^fcp o 1 y 

t)Jgv^:7^AS7Jc^Jl^^oll£t^As^£it$^^s©x^ xg©x 
;b— X>;^ bS:l««)S®C*fiJTfe2)« CCDfeftx £t£tg 
1 0 o*ck:«£-Lfclfe{'J=Tti/-if-iiSffi^b, X5 

JKJgJSC^SA^'FS'tcfc »*^4'ai^Xn -fe X T- o T 

^IDf».*b«:V^^i:^^J;^) 8 X 1 0' " (cm-'eV 

- ' ) ©m»*e^®)li(45BS^fe#x.2.. 1-<-tifcM0S 

■r-{±x^xvA^e,stg'v®^$sji^*s^:i t)S«^K(±g 

STfSxlO'" (cm- ' eV- ' ) O^BipteSK 
' " (cm- ' eV- ' ) CD#Sip(iS5S$r;ti.:ii:A5 

•r-t5©ffe2>. c:ne>©iiiBiptsi®fiittm®<bp-e«6 
b fc^ i ^> n s i^ffl iptt^a i: nsjs® fit 

H<&ffi^^^)^i:^::i•^T^ #M b ^ >J^:^<5'®B9fit«JE 
[0 0 3 9] W±0<t^5&i#B«iJfflIttiil5tt!|$tX7X^ 

tjim^X-m^i i,K<bjiS*Wffli1-Sc: i:#X7XvS:ffl 
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■v^'^o^g^S«SfflV^5tX^Xx'CVDT•{i*^^g 

^ D?fe6i^sr^x•v^i:/7X•7^Bg[*s^sv^^:v^■5^lJ^ 

ASfeSS®. 10"' (T o r r) ifSJS®it«^B*}(£E;t» 
TT-^fiJi^na fci*X-7 Xvtlaoa? ©spJ^g iff ^14^ 

^uAs^f&oif^^T-fe !3v c:tve.(i^®©^'fb{c5lbTfii 
10 «)TrS14T-*)i). fitr^T-T'f <;7Dig[^SmX7X•T$:fflV^ 

i: t i r3 TiiJ6«jl::#®JiS(fic?&jeS:fiMt:- & 5 ©-^ S » 
[0 0 4 0] M**:9<}^xfii: bTtt. U'— tf-^ft-fbfc: 
i-pTJKfiK^n&P o 1 y - S iMttK^'f'Ji^t'zK^ 

(ft**g$r 1 0 0-CWT{3^?Bbs WSK^JS^l 0 
• - • (torr) ^lztii^t.X'M^mm.t^, ::(D^m 

•^»^^+>>'^-l*lt3®^3!JXfci/^>:tfX (Si 
20 H4 ) SrJiE-r. SfS$:S^$-1t?.fe»tHe:«JXf#»? 
■r2.^»*)*^T-fe2.o -)a$e<]{::{i^lS:tt'X^a:{ii>5 
>*fX*5lfiCD5fgW±i:1-i)o C®t«t^T-X^XviKa 
SriSdJfeVA. S i O2 M ( 1 0 5) BfiK**^*-?. » 
S©Jf^«i:bTJ±W¥«SRFSlffi. ICPBf«x E 
CRSj(a/d:ii-AS$)?)s SiSi: bT{iRF«jli-?'VHF, 

[0 0 4 1 ] i^t)ilbj?E^i> i^t-x TFT©i|ftt[SJ 
±. n5«:/^fSMl-ttS^4'JtMXD-feXAsa5T-$)S 
30 xiB©x;i/— Xf hSrlS«>5fc»lc(4ai(^XD-bX 

mm&^m^Mmt^tcsoiciii&m^m^ i o o*cwt 

ffi{b, X^Xv$!ia, '5''-b$6litM?BfiE©-a©K^ff 
mmy^-^Mtl 0 0''CW.T©M-?aST-^c:3&:o©T- 
feSo :i©i:&©S«tty- h«6«tMffMxg®MJK{c 
ioT 1 0 O'C, Anl»3febv fe5^^tt^SWT©v^r^^ 

40 [0 0 4 2] ( 5 . 7'--;bX?i) HiJfBieeMff^fiKtf 11 
Sr)S;fe^, atSSrK^^SA^ ai b, 2 5 0 'Ci:X± 
©S«SJKT% 7k^:*^x4^^:e:tfX^HMcf■e^WI!!^a 

■fb^K: 1 0 O'CWTOigJBX^Xv^a&^jOfeofe^ 
po ly-Si]K'^'©^IIK^P{i{i^SiM$t^■t^^^^l/^ 
*»e>T-feSo b*»b. *^B^a:7j<^X^Xv{3$e,$tL 
fep o 1 y-S iM«^l::(i;$'*>^''J >^5l^> H©^atc 
Jt«t-ri> i:+^iav^ffiJS©7X^li^*s-^T-{CaSA^tvT 

50 i3J;V^J^>^5^'; >^7|i> Ki:©S)iS*(Sji?-B-^^>^'U 



( 9 ) 
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So mz7m(Dm^. p o 1 y- s im^x-mmt^-^ 



4)*?5!jT-S)2.o 7X^llfflm4'T-®^ai3ioTp o 1 
\ y-S iJlttJcr)}f®ip<4A^{gM-e&i)0(w»D^-Cs miiB 
xfiK:T«v^»tKSST•JKfiE$^^feitel^M (10 5) 14 

ts iIIiBT^-;i/^SELt^T-®CV#ttS:^r. OH 
5!^;aS:lffi■r:li:^c:i-Dt:^ :icoS i-OHm-a^e^miz 

mx!^izmmm(Dikm^mm.-t^tzi!bi,zi±3 o o-c^jk 

^^StSttp o 1 y - S iMft'^SitPMO S^Mt-*(tS 

^£ J; !3 (Smj-O^B^F^T-Hm-r ttv^^ff m±l3 
iDEbfc 1 0 0-CJW±®zk^^il^1'-em^i!ia 

d®*^*^-r-fe2.o Ctl«fii^)K4'*3<tT;^P o 1 y-S 
4 0^SSSCDBE*»Tt:*5V^T 1 9 0 •C©fia«l7J<ifl'#H 



LO 



20 



30 



ti> po ly-S iJK«+>*3<ttfM0 

I^MSttMlC«®XST'*3C^-:>T < |s|^®3aj 
«*f#?>Ch*5T-??.*®T-fe5. 40 
[0 0 4 4] ( 6 . ^^iS-Klxli) (1211(D)) 

m-r:btzisbiz$^7-$i-mj:-m^ti:ztj:oo dciT-ttmuc 

5^-r«te{c«eSlli:p o 1 y- S ilKS:aj|^-e3i^y^> 

V-r^o f^mm (10 5) ±{37;i- h U y<7^7^-t 

S i Os ^rJ^';'5^></1-2)o §l§i^tpo 
ly-SiM&K^'r^s'f^>^t:i»3cc>;;^>^^1- 50 
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5„ wClT-iiSiO, i:p o 1 y-S i^® 2Ji$::t.:; 
f^>yi-?>®T% a:>:/5^>^^®cc^vi?®ff^^^*s|ttttlC 

[0 0 4 5] (7. ^2|g|ig>y-h*fti^llJi^^) (El 
(E) ) 

Z-f7>Ktt®SiO, X p o 1 y-S iMSrJi^fiKbfc 

(10 6) 

a. y- hMli:M®figM;&*i: bTa^ ECRr^Xv 

J;oT^i^ll!&?i5^bt:.t)J:v^o b*»bx c®^2ia!|Jg 

6<]'>3-h<&?l§^;ibf::»). WfffgT®lMHi:«JS, 
c:®fcK)|9!M^S14fc:Mnfc T E 0 S i:^^S:ll*4:tfX 
i;bfcX^X^CVDAs;S^!lt-fe5o ^11811 
®«feiitl8J4®l&T-JKfi£-r S fc toSfiiiiWE*^® < ^ SMiRl 
A^^VNo b*^b55:*s6.^2©|5giibT 1 0 0°CW±®S 
m.WLS.T-mmmt:Bmf^ C ^ J: t) bt 

®iifii^ir£E4ifii±*'^sc:i:45T-§s. meitmimfs 
(Dmmmcomm mw.WiS.i o o°c) ®a^T-«ai^K®w 

(single layer) i:. ^2f6Pt®^i^ 
MfiKM (StSMfi 3 0 0 'a TEOS + O2 ) Sr^oClJk 
-3;^c^T*2ji:^jSj^i^m (double layer) (DWiS.^^ 

t•^.2|S!PgT•o$ei^MBfiE?*^::it)^ «SiS:iK®iifa^£* 
ffl±+^3&:7 (MV/cm) SSfctT-afea-TSCl hA^ 
nrtgi:*^. c:o<taCMOS|^®fl$fiSii:>'^;i'd'«fiiii)K 

lB1t'tS*5 J; V>'^>'i'i^iSfii^iKi|tt4®ffi3i&f|:S-r S ^ tifi 

[0 0 4 6] (8. WP^®X^) (Ell (F) 
(G) ) 

5l&i|%V^T'!^-^®BI (1 0 7) fc^iSailK^PVD^ 

lKv^(iCVD^S;&i:•T-±i«■rSc ^oWHttSMffiMAs 
fi<. 3 5 0°CigjS®l^xglc^b-CS^T-fe?.»A^ii 
fi?!lx.{S;5' ^><7X7^>^ ^DA^®?SSt 
jia^iSAs^^fcbl/^. -f:j->b--ir>i5^l3j;o-C 
V-;^s b'W-l' >5:Bj5R-rS:@^v 7j<^®^ + ^U>y 
t:IS5it-ri)fe»tcc®'y— hmil®BSJP*^*3J:-e7 0 0 
nftiSJS'i;>S(-^i)o mjf3Si!feji^^S04iT'7 0 0 nm 
*) Ol^iPT-fiKlK b T MX b V X {3 a; 5 7 1? ^ t 
'tev%:t?!|s|-i:*sii> ^>^;i/*5ft*)^^t)bv>, y-h 

T*^s^*M^c:1^i^!^'^3i->aA$:^To'rv-x • piz-f 
(1 0 8^ 10 9) immt^o z(Dm^- vm 

^l#'t'3^>?±A®•^x^^' ii^soTv^i.®^. 

it^- hmmycDMzBm^ti^^^m-^mjMtta^o 

x&x^f^iga7im<D7m^mt7ii.m^&x-t?>-( :t> • 




mS.(D-!t-^7.y ^ > (PH3 ) ■^i^5}^^> (Bj He ) ^ 

BuM©M < M 0 S I^H-^y- b 

{is ^':t>- F-t:>^ffit t5-1':t>fl"*)jii!^i«t:b 

5^" 2f- 3 5 0 "CWTt-*) 

* bO. -:&?±A^ilifii^CD?gtt^b& 3 5 0*CJ.ilT©igm 

s 1'3r->aABt©StSJajKJi2 0 0-CW±T- 
feS**^a*bl^, h^>i^;^<5'©b#VA{j|«E$:^^ 

it 2. i: S o fe» tc fi-iiig {3 a A ^ n ^Ssifii^'f 

ffiJ&Mtt 2 5 0 'CtJl±-r- * 5 i: S . C ®« t 

StRS«*sj|5v%^^!S7?'f:t>aA&fTai:, i|£3»i*;|l© 

b. iK^i:bT1'3^>aAa5©#NSK^b&l55<-»A^ttS* 
?>©t$)5. IP*.^'3!->aA*nfcfg«5ttaA»%»«c«S 

t bTi^ffiSi: bT^ . ^(D'^CDmrntUm*^ 3 5 0 
•C^KtiT hfg^ST- « T ?$ A^" :^ > ®rSffi^bi)S Djfg 

l::fiEi.lRT-«2>. CMOS T F T ^i'^m.-t hmit^^ 
MO Sffl-:)5r^3^5lc^;^^T-SV^> ±m.<Ol5^K.X^ 
[0 0 4 7] Sfcs ^*ei^©?aji^B<]5S:rSS<bi*i:bT:t 

J, V u -if-«: if 5fe -r 5 u —^—mmtifi-S) s » 

C naS^lKSril bT tf-MM-rs i i: 53 i ti V- 
HU-OSBCK-rpo ly-SiSrSa-SKb^ 

[0 0 4 8] JfelCV— :^ • KU^r >±K:n>^<57 h^— 
;b*M?Lbs V-:^ • Klx^ >5it3t±ib«ias (110. 
Ill) tiai^SPVDt£-^CVDffi5&:i:-T-Ji^fiKbT» 

[0 0 4 9] 

[i5S£««j] *^B^®^jii^ij^Ei{3^oTiJiH^-rs. * 

gjBjjcip-rs^'s ^Ji:bT3 0 Omm 

X 3 0 0 mm®IE3^ff^t«;iRffi^T;i/* U (10 
1) ^fflOSc tT»Sl 0 l±C$6^t4iKlHT-feST 

flb«MM (10 2) ^mm-t^o zzx-tmmmm^ i 

5 0*Ci:b'rECR-PECVD^S»CT2 0 0 nmSfi 

©Kis&«-r2.®<bi^^iK5Ji«i-i.o i)j{c^{3^i^b 
(10 3) ^mmr^o ^!^mi^m<DmMt5 o nmms. 



10) ^"^112 0 0 2-2 0 8 7 0 7 
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niJ7.X^^i^y^y is ±2 He ) ^2 0 0SCCM 

git b. 4 2 5 •c(Dmmus.x-^¥^Bmi^ 'j ^ >si i o 3 ^ 
mmt^o a-rjt5K^aLPcvD^B®sjiS^&2 5 

0'Ci:bfctt«gT-SiiB^©(*)gl5k:«»*Jc (^^«l 7 

tfc) (DmR^mm^ym^tLxmmt^c ^abt^ 
7-*^^^iEite{3jibfe^. SiS^rt©j&iS^iSs*) 1 B#H» 

{tT2 5 0*CiP6,4 2 5*COlitt^S}3jg±*$-^S. 

#?&lii&«©«^!]© 1 0^^{±SJS^(3:«f:^?:^<«A 
10 ■y-r*^4'T-#®4e«;VA. biPi>^*i6S*s9 9. 9 9 
9 9 %iil±©fi|g3tf:xS: 3 0 0 S C CM«Sbi^{:i-S, 
::©iBf©Sj;£;^l*)K:43{tSSF85E:<3tts 3 . 0 x i o 
- ' TorrT-«So Jt^MSt^SOiibfc^. 
T-feSS?i^7> (Sia H. ) S 2 0 0 S C CMatfi: 
»tl, ijiifijg*s9 9. 9 9 9 9%W±©#Jiiffl-^U<>A 
(He) 41000SC CMiK1-o ±i«M<(ei«^©Sl& 
0. S.bTbrrXm^o 4i«©3i^Th 

ft^3R^£;^F«30ffi;tJ{i^§^>5't±#b. i6««t7*Bu©ffi 
titiR^i. 2 5 Tor r tm^ o mm^zmmvfzi^v 

20 3 >lJi ( 1 0 3 ) tta«®MI>aa5*<] 7 mm^R^SVNfc 2 8 

[0 0 5 0] ifefc:^— tf.-iga^b*^f a ©•?$.% 

ia{c^3i:^-Cl^SKi>';3>il5£*^SMl3gb. ^t^* 

Pf-m (10 3) ±©g^K^b)^^:t-^5=->^^-rS. -flS 
e^lCi- «; 3 >M*sStB bfe^Bttl^^tr^S^TN u 

■r. u^x. i'-if-mMt:^iztji'^mmmx-iimiz^ 
mm^tm^^^-r^izi,fx-ti:<^ st±sbfc^-'j=i>M« 

30 aS:S^<b$-1±S'i:>g*sfeSo C05t»Ctt. 

K:J:55Qia*sM* bv>, ^^B:*fi*fcffl?S^ltis 1 : 3 
0l3)&i,i5l3-ri)o C:©*KS^S'4'(IJ^*)2 0*^?,3 0 
#gbfc»> ir<'lZ^^^^i 1 OA^e> 2 0^:fe:i^ 

[0 0 5 1 ] iteiCL'— !f-^©^«S*5-'&-5o *0!|-r- 
{±^-fe>' > • ^^D^>f K (Xe C 1) ®ai:^->-<' • I/— 
1f- («:^: 3 0 8nin) ^,^Sf1-^c tf-zVl/;:^ 
40 ©^JS^filS (B$F^l3^t«f-r5,i{ifit*i) {i2 5 n sT-fe 
atS^^-1f-3igB^{b^-V>/'^— {c-b-i/ bbfcm. 
^SSf^S4b'C35:-5. ^^S^^^StRJaSS 2 5 OjK'C 
ST-±#^-a-So -E]©!/— tf-fis*fB«{i 1 Omm^ 
(Ditmmx. ,^*f[aT-©:ii^-;i'=¥— ^JSJi 1 6 OmJ 
/cm^ T-fe5. c:©U-1f-:)tS: 9 0%-r-:3«iaoo 

(o*>3ff3l*-r2.ra:{3lmm-:3o) ffl^agtr bJfc 

n^^fm-^mKiT&t (E2#,^) c c-5b-r-a3oo 

[5]«5a;figi^;)^&$:fflv^T 2 [el iO 1f-M«S:tTa . 
50 2|l@®^^;bdi:— sBJgtt 1 8 OmJ/cm' T-^S. 
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:itl^<^MLs 31DS, 4[5|gi:iSs<]2 Om J/cm' 

— tf-BiM*«l7-rS. c;iT-4 5 OmJ/cm' (DM 

W I' — tf — ^ ;i/ SgS 4 @ ^ V ^ ;u — § ,^ 

W-rSi:. P-S iCi/U'T >*iMi^ft{bS:jec-rfc 

tRiSJK T- ^las ^ * c: o . 
[0 0 5 2] itetCO»«R^K^^«j*bfc^^^T-7-7 

jtf^SiiAl-?., *«»J-eH:9 9. 9 9 9%7K^:tf;:^^v 

1 (torr) l3;fe5J;3Cl@!lbfco 
¥tS.®BBC13. 5 6MHz®RF&g3aIf S^tCi 

-=>TS^«$ffV^. 7j<^{C.ti.b— tf-i^SYbp o 1 y- 

baScDTN 1 6 0#®5£l^T-^l;:p o 1 y-S iJI© 

^ o 

to 0 5 3] »icK^?fe^ofc^^T-Sffi (10 0) ^ 
^^'>^^-^^l 0- ' it orr) -^(on^mizm^ 

7>:tfXi;[^;tfX<feSESJtl : 6-C-«Ab. ^^>n 
— E:^?&2xl0-' (To r r) fcgifiS-ri.. 

>'t-rt®:^;^ff;f3AJS^Lfce>ECRS(S^i8*Sb. ffi 
i^HicDfiKi^^MJig-ri). ^Abfex-^^u^/^y-Jil 

fc. 2»A^*^^ 1 4 cmCDtSrgiCE CR/K-f > hi^ag, 
So JEiXIKiil 0 0 (nm/min.) ©j5£IM3£jKT-*3:i5feo 
>t. d^atcj; ^ISacD^-biffii^M (10 5) $r 
3 0 nmJ15J5gbfe« 

to 0 5 4] »:tca«S:K^5^^>>'N-A^e>lSt)mb> C 
3 3 0*C©fS«l7jc^a#ffl^4'{C-b -V h bs 9 0^ 

mx-T> o 1 y - s im'^izmi^>9>^ixtz7mifi^mmi:i 
p o 1 y - s im^cDmmmn^mmi^. R-o^mj^u 
os^^mmm'hmmzmmr'^^o i)(!tpoiy-si 

Mi:^liljS«SllcDjgigS^>>f^></?fe:fo'i^c-ofeo 

Ii2jg«6igii (10 6) ^:^mr'timfvmmr 

fmnPEcvDmr-mmum^s 5 o°ci:bT7 on 

mii^bfc. mmiS:^tLXli.TEOS (Si- (O- 

CH2 -cHs ) , ) tmm (Oj ) ®rg#;trx4*)*. 

V^fe. §l$i^V^T'y-^m«i (10 7) il^feSl^M&P 



(11) ^^^182 00 2-2 0 8 7 0 7 
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z(Dumtimmmi}^{&<. 3 5 o-casffl^xgt^^ttf 
bTS^T-fe5«Asa*n2.. ^mr't:immifi6 0 0 n 

;i'^MS:ff^J5£t-i.|!S©St«JK{4 1 8 O-Cf !3v X7'^ 
5'^:itfXi:bT^^:;tfx^6. 7 %^tsT)VzlyiSp^i 
fflVNSo m«tJBfiRbfc^'>^5';i/»MH:ife^«|jli*sa« 
3ii:J5S,oT*5^)^ ^©JtffimtiR^ 4 0 >u fi c mT-fe 

v\ §l§iKi^T*2|i<*;JJMl::^il4^^2r>SA«:fT-o-rv 
-X • Kl^-f >^«6 (1 0 8. 1 0 9) StJf^-V>^;i/ 

«M&Ji$fiE-r2). :i®Bty-h«®*M:t>?iA©-^;^ 

. ©JSJistifxiibTrttxicsspft.^iRsnfcjgKo. i%ig 
fiipe> 1 0%mm(Dyi-^:^y > (ph, ) 

(B, He ) ^<Dmx^^%7bm(D7km^hm^m^^?>o 

(PHa ) ^AniimjEi 0 okev-e?iA-r?.o PH, 
* -^-Hs * ^;t>^$tf©±-<;t>aEAfia{41 x i o 
' ' cm- ' 

to 0 5 5] *{CV— X • Kb-T >±tcn>^^ h*— 

;i'&ia?Lb. v-^ • H i/f >Sf t) db bffin (i lo. 

Ill) tiSi^SrP VDffi^CVDffiTfeiffBJSEbT* 
10 0 5 6] ee*©}$t!|5T-tt. SSSSW&p o 1 y - S i 

±i!E'<-r3l5;fe«i::*^«B©^lg h ^ > i''x<5' ®ffifig;5^S 
^&fflV^5:li:^'<t■oT^li*Tl^S5H'fepo 1 y-S iiJ 

»Mb^>i^x<5'©s3t4SnrtBi:«:»3. m&mmmtim 

mm^^(Dj:mi^m-^x^^tmmmo 

tE3] b-if-iisa{bli#©b— tf-tf-A^W:&ffi* 
tE 4 ] MO S#®©#®JlH5i^S©affiMSte#tt?£ 
[05] M0S#HJBJ5ExgtzJ;-DTf^l!!b&M0S« 

me ] *^B^© 2 i6Pi$6^tJi«BfiKJiiic ^^x^m b 

M 0 S «ig i: #ji T-ff^fiE b M O S «3i®«feii:Bff 
50 tt^^-TH. 
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